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The Further Simplification of the Model of Transmission Tower in the Modal Analysis

ZHANG Xiaozhi, SUN Xuzhuang
(College of Architectural Engineering, Northeast Dianli University,Jilin,Jilin 132012, China)

Abstract: To reduce the number of dynamic degrees of freedom for the model of transmission tower and based on
static condensation technique, the vertical component of the main dynamic in the existing model was condensed to
make one-third degrees of freedom less than that in existed research. The finite element model in which the vertical
degrees of freedom were condensed was called the simplified model, and the for simplified and original models of
were made by using MATLAB language program. The results showed that the integral for simplified and original
models of was of good consistency and the effect of condensing the vertical component of the main dynamic on the
results of integral modality analysis was very small. So, the impact of vertical dynamic degrees of freedom in modal
analysis of the transmission tower model could be ignored.
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freedom model for the transmission tower
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Tab.1 The comparison of frequencies of integral modality before and after model simplification

- AR BNIE TS e AR S T A A5 Y e A S TR AL A Y T
KBk 180 B /Hz 120 fr/Hz

1 i X Aoy 3D 1.7815 1.781 6 0.005 61
2 WY oy w3 B 1.838 4 1.838 4 0

3 L% Z 5 m AL (1D 2.570 1 2.570 3 0.007 78
4 i X Aoy 32 B 4.950 3 4.951 8 0.030 29
5 WY #oy mEEh 2 B 5.670 2 5.670 9 0.012 34
6 L% Z 5 m AL (2 B 5.994 6 5.995 5 0.015 01
7 A DR S5 [ER D) 8.146 7 8.156 7 0.122 60
8 WY Sy o3 (3 B 10.370 0 10.378 0 0.077 09
9 L8 Z oy L (3 B 10. 948 0 10. 951 0 0.027 40
10 WX Hl5 B (4B 12.450 0 12.480 0 0.240 38
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Tab. 2 The comparison of first-order integral vibration modes of partial nodes with

different degrees of freedom on transmission tower
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262 X 1 1 —0.000 25 —0.000 25 0.931 67 0.931 67
262Y —0.000 20 —0.000 20 1 1 —0.926 55 —0.926 55
262 Z 0.046 07 — 0.043 44 - —0.003 03 —
259 X 0.999 99 0.999 99 0.000 78 0.000 78 —0.931 76 —0.931 76
259Y —0.000 32 —0.000 32 1 1 —0.926 54 —0.926 54
259 Z 0.046 08 - —0.043 44 - 0.002 99 -
227 X 1 1 0.000 77 0.000 77 0.931 67 0.931 67
227Y —0.000 32 —0.000 32 0.999 99 0.999 99 0.927 16 0.927 16
227 Z —0.046 08 - 0.043 43 - 0.003 04 -
230 X 0.999 99 0.999 99 —0.000 25 —0.000 25 —0.931 76 —0.931 76
230 Y —0.000 19 —0.000 19 0.999 99 0.999 99 0.927 16 0.927 16
230 Z —0.046 06 - —0.043 46 - —0.003 09 —
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Fig. 2 The first-order vibration Fig. 3 The first-order vibration Fig. 4 The first-order vibration
integral mode of transmission tower integral mode of transmission tower integral mode of transmission tower
(transition along X-axis) (transition along Y-axis) (torsion around Z-axis)
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